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A. . RESIDUAL PAPAIN ACTIVITY (%) 

B. .. ADDITION LEVEL OF SAMPLE (M) 

C. .. p-CASEIN 

D. .. k-CASEIN 

E. .. a-CASEIN 

(57) Abstract: A cysteine protease inhibitor containing, as the active ingredient, casein which is a milk-origin protein, a peptide 
fragment of casein and/or a hydrolyzate of casein. This cysteine protease inhibitor is usable in preventives and remedies for osteo- 
porosis, malignant tumoral hypercalcemia, breast cancer, prostatic cancer, periodontal disease, bacterial or viral infection, etc. as 
well as foods, drinks, feeds and so on. 
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^ hD>tf> III> 7>fa>f 3rDr7-l?*Mi»J«*»«l^i 
tiWS (iiim r^L©^#^Js &KfflJSu i8 0~8 1^)o 

i-T-£OT©&©# s ifi^£avt^£° 

( 1 )*mi&&<£>mM1tmir2>fr^M.m 5 7 kDa ©if^>^^^ yru^r- 
m y\LK$- (#H¥7 - 2 8 9 

( 2 ) «J?L£l*©#^» 1 6 ± 2 kDa Xtt 1 3 ± 2 kDa ©$t^>XtM 
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<bM:«io WftLeu-pNAi:IB«ei-^) £0. 1 y >$N«r^ (pH 
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m 1 Sffifin U 37 °CT" 5 #IH3£/S£iJ\ ^3 0 %©M?«C 2ml 4©D 
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iStt^ffi (»*lgifeD) = 2 Ox (A/B) 
MIMO. 2 5 mM;^7- h D7- 'J >OKM^t. 

&m*nmistzMM&,mm<DMmizfobxm%temm.m*-&3 o~6 o°c N 

S£L<&4 5~5 5°C^^bT*^W XDiDTK^^^-r^o iJQTk^M 
JWHStts @fflSJfo©#i?^£^-*-b&#£>, $?£L^#8P££3i-rS£T- 
SflS^fcttSo jS&s ^WC^V^T^ *-tf >iD7lc^lJ©^ll¥i^ 6 ~ 4 5 % 

m> r&Rftmmj. iio2i, m^nxm, mm 5 9^) tu^tmo^g 

7^-^ 1 9 7 0^) C<fct)^©*;i^— ;i/flgg**£»J5£U £ 

#P3s (%) = (^)^-jimmmm/±mmm) x i o o 

§ £ flUfc^ 8 0-1 3 0 "CCDSSISfflT? 3 0 #fg~ 2 S>IS©fiy$H# 

nfrf-^&M. rm&?m&<D&mj. *i 1 675^1 1 9h, »^^±m^b^ 

1 9 7 8*f) fcfflttSfiSfcfctK ^#^bl%tf©#^*©¥£l{a&&© 

h*3t)^sjiMf-s-^t^-r*»©T-fe^o sp*n saMinzK^^©^^ 
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Mn = ZMi N i/2N i 
i=l i=l 

^7U'-A7A[Poly Hydroxyethyl Aspartam 
ide Column : # U • • >— (P o 1 y LC) ti» 4. 6 
mmx 4 0 0mm] £<£ffl U 2 0 mMM^ 1> U A. 5 0mM^Sl:i^ 

S§ (I*Tr. 2 1 5nm) £^fflbT#^S7}*P£$l/£U 
1*>:7;i/C<fcD8Um&fl^fcU GPCM^rA (SfcS2 1 5nm:l#i 

fii(k ^BJ^&V^ *Hf-f >2jD7j<#8?tl©W^#^MJ^ 2 0 0-500 

ooo h >WTt*^§i^(t jra*^»s** S»*v -if -f >t± 

»¥*&«^P*fc*5 0 0 0^Ol/h>WT#$?£b 
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£ tz & Mm-z&m -r%>zti), zn h © o % ® 2 m&±&wm ut 

-f >i07k^»%ttN *f^»B^ LM^^M >^©i/^^^ V/DrT-fe* 
C^tUTMmtSS^t-So S/^f'f^rnfT-BItffilt^ Barretts© 

[^VvK-O'X >"tM * D ^— (Methods in EnzymologyX f8 0t^ 
i5 3 5-5 6 1^.-^ 1 9 8 l^ttotl^tSCh^T'g^o^iH 

0. iMtiiiipH5. sizmmLtcxm #-e>r xDm^y^-Y, 
Mx^/^tcitm^mm^tsmm^ siaitz-phe-Arg-MCA 

( Benzyloxycarbonyl- L-Phenylalanyl- L-Arginine 4-Methyl- Coumaryl- 
7-Amide : 2 0 mM : ^7°?- FWSffittSQ U S^tM >^D 

5r7— if (ttCira^VW > : '>^*tSD (S^itJS : 1 5 u n i t s 
/ml) ^UDbTS^b, 3 7 ( CflO«^tm Sfifl3ftSttfc*K 
^5>jttIKbfeAMC(7-Amino-4-Methyl- Coumarin)CD^^lS (JSJ/^S* : 3 7 
.0 nnu mftWig. : 4 6 0 nm) ftffi^^KW" (B&fifeBfttfi) &fflWC«a 

%m, mm, mmm, %m, mmk ar-t^au ^u^rm, m. 

*#Jt:»lffl*n*«»^ tt£»U «HR*U S&efck »«JII**k 

fciIS»J't I £0. 0 0 5-8 011% $?£b<tt0. 05~60St°/oi:t 
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«fc DaiOHR*ns.a#*«M5fc^i: UT<0*Hf-f X *Hf-f >©gp^r^ K 
aV/SfeliA^'f >iD7jc^»%r©*ttx 0. 1~ 1 2 0 Omg/kg/B, $? 
£b<«l 0-50 0mg/kg/B©i5ffl£&3«£g£^£©#ll<U 1 

* >r )vzmm.mm\ tmm mire* So wsniiiiao 

w © Basso * c a^* * * f £ sufs ©h£#j iitt m-stm x m s&fb b xi&m m 
\zmfr&t>-&xb&^o 

r^h\ st>V^fe«7^^^>An7K^?ti*^nbT^3t-r^ch* s -t:^s 

T-§a 0 m&&mmw(DBMtLxi±, mmmUs &mm*. &mm.&. **hk 
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******* WtftSfiWfflAS C«**a«*Kff«ifliJ Ml 5^43 3 OB, 
B*@ff£#»#^f£8 6^) ©Igl 2^il«i5f« hbT^I"*^ 
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[S^'J 1 ] 

wzmowzm^ i fciBiBcoT s; ;WMn<o a r 5. j i 3 3 ~ i 5 

^rAXtlo Model 433A) &m^T&m%?T^Wl&*ft-ofco 
Mo WTs N-^^l/tfnU K>^NMPhB§IB-r^>) £cfc?K ^yj-Y&m, 
iSt^SFmo cS£^llrP&5feU NMPT-^bfe^ Fmoc-^l/t 
(7"7°^ K • 7W^-^>^^AX1±M)] £FastMoc (^#iS1f0 
NMP»lfco HUlBFmo cl©^0^ ilV^T^ £ 2 #@© 

lulB*IM^^b'^^>s (WTs HPLCim&IB 

1 2> 0 ) (cj;^^^K©mm^frofeo ffflt5*7i.(iW0C 1 8-0 
DS (^;U^%tMo LichrospherlOO) 3 £ So f# ftfc#t§^ 

K • ^Mt^fAXttS!, Model 473A) £ffl^T}fe£ bfc^JH^ EEI*^ 1 © 

7^^it^i 3 3~ 1 5 icdt^ yi£BS?ij£*U'r^fco 
i 4 2~i 6 ooT^ywmn&^t&^y?- Kfessasbfeo 

[«HS«I2] 

^7D^^H) 100g^6 OX!fcJntobfc*MH*fc 1 0 U 2 . 

5 g©7KKfb^- b U ^ASiDit-C^t^bteo -fc©^ 8 5°CT- 1 0#H© 



WO 2004/050118 



PCT/JP2003/014263 



18 

> (3e»:n>if>f 112, OOOU/g) S2 5 0 0U*ftIU 5 0°C 

T?4i$5a^-rsiifctcj;oTinzk^*u 9 o°cr-i oin*MBSbT**££ 
rS bfcgL 8&*g*S*i*- £ c 2: C «fc t) * Hf -f >*D7.k#8ftJ$j 1 0 0 g £f#fc 0 » e> 
ftfc£-fc? >T >UD7K^»«l©^)j|*tt 9.5%, i(¥±9^^*{i 910^JH >T* 

[»Bfi0i3] 

h* = ;i/^rn^^Si) 100gt5 0°CC*ra»bfcttSbk£ 1 2 

bfeo 8 5°cr- 1 ofrm®mWi%m\ mmwi** o-ccwubfc^ 

ifltoK#»il&i: bTs (PTN6. 0 S ; J #1f 4 Att*L 1 , 

2 5 0U/g) $25 OUIiDU 4 0 °CT- 6 H3lffl0M$1-& C t lZ X-oTMfr 

isu 9 o°ct* i o^riiiDWutiis^tfe^ iMtSuhia 

(±10. 8 %, 7 5 0 h >-?!fcofco 

^cisifc^is^b-r^fliiS^ctt^So 

[KK«9 1 3 

(1) 

*mwm&y°UTT— ^mm^wo^mmtvx rmyj^y^yj-j 

7J^777-f U Itm^l&^fTofe^^^b^rn^T-^^SmbT^ 
(2) iSHfc&Sc 
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Wo^w^SM^')^^-^'' y^yyjvth, o. i% 

-t£^>£#& 1 2. 5%SDS#UT£l);VT5. MttMUKgl 
T. SDS#U7£ ij;i/7^ K^;i/«M*»£ S D S - P AGE hl£IB-f £ CI t 
#fc£o) rkm'&, ^£2. 5%Triton X-100^r»4 5 3f^«?« 

#bfeo £©^;i/£s 1 mg;VU > (3 lunits/ml) &^t?0. 0 2 5MH^ 
lfI(pH5. 5) lOOmltllU 3 7 °CT* 1 0 ^fibt-te7f> 

§»ifeo ^f^m^yk^mw^ m&te(o. 0 2 5%^-?i/--7'j'j7 

> h • T'ft/— (CBB) R— 250s 4 0°/o^^y-iK 7 %H«<^$0 T- 1" 

^©12. 5%SDS-PAGE (CBB^fi) £fTofco 
(3) f£ifc^JH 

>*7Ftm%k-Z&2>o l/-> WL^©±^ >/^g©It©S D S - 

^EP^^CD^^'S*/?-^^^ > (^?13 5kDa) OSDS-PAGEt 
5 kD a) hmZmtiMfcvtVJ^V^? 4—Oi£¥ : r<< zT^ny b*#5£fB£ft 
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mm.m 2 ] 

( 1 ) 

RIfcft] 1 T-^ffl bfe^?Ltf©±^ w^flif >r;i/£PM£&ffl USDS 
-PAGE&fTofcl^tfU hT-U^^^^^^-l' K(P VDF)1HI£^U 
PVDFl§CBBt» 3 5kDaf«tci^»j$tife^^*>H^^JDm 
bfeo C<£>>^> h*lCO^T> ha-lz-j' WW*— K*±S^G 1 0 0 5 A7°n^ 

( 2 ) mumm 

5fc3i&T 5. J ^BE?!l(* *? is/3 —toU 4 >(DZtik.7o±te-' St bfco fct, 

(D&mtwvm i(Dffim<Dmm-frb, v^p-tom y&i/xft >t°o^t- 

[KB0U3] 
( 1 ) £Hfc;fr& 

^/J-^-tf-r > 2 5 lOOmMhUXlWi (pH8. 5) 

c»*u u v^-mr— fe'cfc ?) 3 '5°c-e 1 emmmihLTco mt®. 

mmt&&<DmM%mZ Barrett O V y K • -f > • ^>if 'f ^Df- 

(Methods in EnzymologyK |8 0t i5 3 5~56 l^-S^ 19 8 1^] 
£##CbT\ ^<0i:i5t)ffofeo fiP^ 0. 1MM1»pH5. 5 «#P 
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vtcVis/s-xm y^T-vm-svomm^ mnt\,x z-phe-Arg-MCA (mm 

: S'^ttSQ : 1 5 units/ml) £$BJnbTiB£- 

U 3 7°CT?1 O^MRJfe$*fe^ «fb*£ttfcMtfre>»bfcAMC©3bfc 
&ft : 3 7 0 nm, : 4 6 0 nm) *St^^flK«- (Sitt 

t&mmfttcCDX^ m%mt**7r\ t &&b&^"C* TSKGelDDS-80Ts#^ 
( 2 ) S£lft@5i 

^.r^- w2tip®?7i/0-*im y(D7^;mmw l z3m% 142 

Leufr£> 1 6 0^»@ His fCCDT^ SWiMM (T«ISP : WT> K@5?!l© 

[KK0H] 

( 1 ) & 

( 2 ) KRIS* 
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>^^±tcPMU a-iJ^ >£o^Tfc^§i^&#£>& 1 0" 4 M 
t;vw >©rStt^«{OT§-r^>3h* s *iJB^bfeo tot, /3-%m >t£\irv 

<^>/?-£-teM >CD>>*:r-f vrn^T— KISSMt*^^^ b^* 

( 1 ) 

( 2 ) mm^m 

J&XJF* r > L izttt £ V > 0 - * -fe* >f > © Pfl^JH * iH5£ b fc <e*"C & & o 
bfeo ^:Afrj'>BM*r7i/>Ll:oW*^>^-A-lf'f 1 O' 4 

Pflsu mfc^x^j >7utt— emmfe®.*^* hM^n^t^B 
( 1 ) & 

- • -y-^>*[J. Daily Sci.K Sg2-^ N H§13 6~1 4 5^-^ 
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XJWt&Sl 3 3~1 5 KDT^SMWM-kMtZ^J-Y (0 5^ bh/?- 

— ™«iSi4iffl££&fcl^«©#*S£<fc lOfciWOS/^T 1 ^ >7nf7- if 
IM?£tt£»b£o 
( 2 ) £1 

( 1 ) IftN-cDilM 

iP7j<^g?^i:bT^l>^l'T5 : ->^^n^n2 0 0 0, 8 0 0 0, £l>*9 0 0 

03. - ^ h (units) maa brg^g ifeuj: w^ii N «afi«i2i:ra-©*a5c«fc 

D MB bfc*-t? >iD;*#Jif tr^tafttm 1 , 2 StfSUfcK** 3 t bfeo 

W> SSHS£#41n TOtW 2 SUTKW^ 3 ®^1SI* (%) &s €ti^ti8. 2, 
3 3. 5W38. OT-feofeo Sttftgftft- 1 , mmM.3&2RXfiMMkMM3 

®$&L%3fr¥S.(#'))'b>)\£, ^tl^ni 0 2 0, 2 5 0 W2 1 O^of;, 

( 2 ) Klfcfrife 

0. lMi^iiftpH5. 5fc«fHbfcKIWtt3M-J6«[^ *«£bTZ-P 
he-Arg-MCA (S^JS 2 0 mM : t* BFgEBfttSD 

Xf^ >mW. (mf&mmi 5unit s/ml) £ 

«bTM^U 3 7°CT" 1 0#m£jB6S*fe&> ^bSSttfeSKfrfcafiHib 
feAMC©M^Safi (JSfcjeaS : 3 7 0 nm, ^^ft : 4 6 0 nm) 

( 3 ) wmm 
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7u?-7—emmm&.*7Fto zo&m. tmtmi«. o. lmg/mioi 

|fW>tJ:S^^r>f >7nf7- ejStt*3 9%RMU 0. 2mg/ 
mlCD«ft"Tftt6 l°/offiltfeo tOWK«2ttx 0. 2mg/ml©igW 
-f>CJ:4^f'f >7UTT—*£%i&&7 6 96RMFU 0. 0 5mg/mlO 

mmiz&^xb5o%m.m\stzo wmMsits o. 2mg/mi©«nw 

-f^C.ta^r'f >7Dr7- l£r£44£ 5 3%PWU 0. lmg/ml©l 
JgT-4 4%, 0. 0 5 mg/m lOiftC^^t* 3 7 %i*Ufc. 



[an 













* (%) 


TO 






0.2 


0.1 


0.05 






(*Ml/h>) 


(mg/ml) 


(mg/ml) 


(mg/ml) 




8.2 


1020 


61 


39 


8 




33.5 


250 


76 


64 


50 




38.0 


210 


53 


44 


37 



m £ ps ^ £ n a t» © t* ^ o 
cwiw i ] 

( £ 2/ /? - # -if -f > £@B£r UfclS^J©H*i) 

^CDli^^^S^J©^^^^ >7Dr7- tfPfl«J£&©#&£<fc 
jilt Lfco 

•>5//?-**>f> (S^^ttSD 4 0. 0 (%) 

9Uft WfcSJffi:*) 1 8 • 5 

h^ODi/» (BiftKftttK) 30. 7 

7f7'j>iT^^>^A (X¥fc^mm*±m) 1. 4 

>f >x SUNK h^tn^^M*^^^^^ 13 -^ 



WO 2004/050118 



PCT/JP2003/014263 



25 

%m mimmxmm) eoog, h^D^^v^ (smnms) 

4 0 0 g, ^H-fc^n-;* (fn#*63iXj&&tSQ 4 0 0 gW^>^-*^ > 
O>^*±S0 6 0 0 g£, 5 <My$/Att(*^ hfsmUR) C«t D«^U 
J¥£0. 5 mm©#U^V >©»©£!£ «'JrI^rU <feSMj*:7Mr;v2£9t 
ft (Cesere Pedini *t«o 7°^^^) Hu8B^^*r-fe;i/ (B#m^> 

=i*tSSo l-^-tf^V^T'-feJK Op. Yellow No. 6 Body, Slili7 5mg) Id 
|*lgI2 7 5mgf^U C7^ J 0-*-teW>8 2mgAD©*7-feJHJ7, 0 
0 Oi^ifeo 

[H»J3] 

«©?L («c?Lii*tl0 90gt50 °C<DUWi 8 0 0mlC«iU«MI(H 
*fS»ft*tfi) 3 0g, (**l/*t») 14g, 

;i/ (HSjfttfbxftSKD 2 g, M3-k-7i/-^- (H^b^ttS) o. 0 1 g, 

mnm) 3 6kg, wpmoym'&w ^^7^**2 0 okgc^i 

b, 7)cffi**>*rtfcW«bfco £ft£:&S'J£, (*»»JIStt«) 
3kg. (*IMllR*tM) 8. 5kg, *757-tt (*R§«*±S0 

2. 5kg, (Rfc®3!t*tS0 0. 2kg, JfiJIBK* ^ ^ U -fe U H (*6S 

*±i0 0. 2 kg, SViHolSttK^ 5 >4S^iSiU M£IMbfco 
*>^rt©7K*lfc:?i*@£«]b, J*#bT?l£rbfc^, 7 0°CtcAni&U 
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^i-^i if— fc<fc t) 1 4. 7MPa©E^IftUfeo 9 0°CT"10 

(i*©3S%tss) 1 6 7 g, w>^>/?-*-tf-f > o>^*tto go g%m 
mmm si 

« jiftl 2 T«i b # -If >iP2K^»% 4 0. 0 ( % ) 

%m (^77c?LH%tS) 18.5 

hC7*n3S/»» (0«f«»tt«) 3 0. 7 

^f7'J>8-7^i")A (*¥tfi3*m£Md:«D 1. 4 

^;i/^^^^^;Hr;vn-x^;i/^^A (3£«SHIffl*fc«i) 9. 4 

o , c*c3i^mne*$-&> ft fettfeftjftWfc^^TU >K^*^£.AS»inb"c 

[fgttffll 6 ] 

( v *s ± •*? j ym&frffim b tc&momw 

MHffi% (M&fLW&M) 90g$50 °C©S*§ 8 0 0ml fcfcJB U ( S 
SfCMtttC!) 30g s h3-b-*&5fc (*XW±®0 Hg, 

;i/ (HSfnfbx^tM) 2 g, Stfrn-t-^u— (H9^b^*±t0 o. oig, 

zMftLteti^mimmLrmmv, io°c^^*pu mmm2-^mmvrc^^ 
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( t? # m j > buMftffii®i & mm u tzmm^m-km^omm. ) 

c^ajmso io. 8k g , t**yv> mmm 
mtm) 3 6kg, Rxf>j>m<D7km&v# ^>t<*7)i*&2 o okgizmm 
u 7m%*>?mzmmvtco dti^Muc, *sif^$ (*i«© 
3kg, (^mm^m) 8. 5kg, if:?^?-^ 

2. 5kg, l/^> (R*0m*t®D 0. 2kg, mmm^y^^^V K (fti 
0. 2 kg, * U ftrtBSrSSMbfco 

#>*rt07K^£$*B£«]b, Si#bT*Il§rbfc&, 7 CTC^OSb, 
t^^-f if— fc«fc D 14. 7MPa©JE#T-i£IC'fbbfco 9 0°CT-1 0 

£0#lfflS{£&*&5fc5 0kg£, £•« (*£1/>4±SD 6. 8kg, T^y®g?g£- 
(ttfc©*?±«!) 1 6 7 g, SV«JS0»J2T?«!5lbfee7S/*Hf>f >*Q7j<^P^ 

(2) 4lj[5vv>;*7M >rnf7-- tffcfcfbTPMtStt;*'^ wvs*fr*o 

( 3 ) */7,j-4 >rnf7- v tm-zi-zmmcD^ffi • teat*!*: bT^m-r s c 

(5) *ISJDX^IPC*^ftAffl©*ttilljSmfcUT«fflt'Sifc36«miB"e**« 
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7Dr7- glMftlo 

3. wtcd (A) xi* (B) izfFttiVJ yx&zvffifr^r^ Y*mh 

(a) BB^i^©iB?!i#-^ i izmmor ^ ; mmn® o t>> 'J>~& < t & t x j ^# 
^133-15 KOTK^mwM^mir^y^Yo 

( b ) gB?y«©SB?u#-*§ i \zum<D7 s. j wmm a %^ >j>-te<t&T^; wm 

■^•133-15 KDTXJWMn^MlT^^Y^^X, lX(±It©7^ 
y»Ott^ ffXx ttftk XttSSMft*'^ loi/^r>f>7nr7-^ 

4. WTO (C) Xtt (D) tc^t"*H?-f >X»A^©SP^^K**S» 

( c ) m$m<DW&m^ 2 &ci3*i©T s; j wMn® a t>> < £ & 7 ^ j mm 

^1 4 2-1 6 0<DT5.;mW}*^i-%^7'r\ t o 

( d ) m?m<Dm?m-% 2 £i3iB©7 5. j mw.no 5 1>> 'J>& < ^ * 7* ^ j mm- 

f H2~16 0©7^^IB^J&*1"3^:r? : -KT*fco-£\ lXttSt&OT'S 
yicDii, ^As MiOs Xlil&^t^ l^^^H >rnT7--fe' 

7 . £ug3:fc-tf >inzk#fl?tl©##*# 6-45 %1:&Z>m&m. 5 6 
T^?,aS*li5~lfAt<JB7©^m^-^^B3i6©^^^^ >7nf7- tfffi. 
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m i ~ if ^ 9 © v n -rn js i3 §si&© ^ > r d ^ t — e ps»j o 

W&fl 1 0 KUB**©^^ >7nf7- iflS^Jo 

i 3 . i ~ 1 1 (D^-ftifr— mzwm>*/7s7-4 yyurT—vmm 

©®B£©fe#)©^fflc 

1 6. WTO (A) Xfc* (B) tC^1"*Hf-f >Xt±*©SP^^ K©x 
>7nf7- £RI^#J©g!Ji£©fc#>©<£fflo 

(a) mnmomnm-^ i ^ib«6©t ^ y ms^i© -5 t>s 'J>& < t & t- ^ >> 

m 3 3~1 5 KDT^smmm&miTZ^T'T-Vo 

( b ) iB^jft©B3^is-^ i \z.mm<D7 ^ ; ms.no < t & t ^ y ®# 

^133-15 1 ©7 ^ 7 W^tt?)^7"f h*t»^o^ 1X(M©7^ 

yg?©e^ f^Ds xtaanft&^K lo^^r-f >ra^T-^f 

17. WT© (C) Xfcfc (D) t^1-*-l?-f >Xli-^©fiP^^K©x 
^XtM >7Df7-^MJ©iil©fe«)0ffflo 

(C) @B^©@E^iJ#-^2^iB«©T^>'^@B^J©at.> 'Kdt<i:fe7^yiS 
^1 4 2-1 6 0(D7^;mmm%:^ir2>^7°^\ t o 

( d ) mm(Dm?m^ 2 ^ib«6©t ^ y wsm<d o>& < ^ & r ^ y 
-sg-i 4 2~ 1 6 JWmM&M-f&^y^ F-e&o-^ lX(iit©7^ 
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;w<DWWk, #As mm. xi*a»(fi[*^^N ho^^m >rnr7-^ 

2 0. fuIB^-e-f 6-4 5 0 /otfe5lMl 8X 

»* 1 9 fcgB«0teJBo 

2 i . tinaa-e-f >m&ftm®<Di»&®frp&ifi 2 0 0 ~ 5 0 0 0 v 

>tfe§TOl 8~lS5f<Ji2 OO^ftfr— ^£IB*i©GeJBo 

to. 0 0 5nm%&±^$ j &z>z.h*!ifm£t%>. m&mi 8~m$m2 1 

2 3 . S/*^ >7Dr7- Hf RUSSIA J/*^ vrnrT-B^ 
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SEQUENCE LISTING 
<110> Morinaga Milk Industry Co., Ltd. 

<i2o> yuT-T-ummm 

<130> FP1480P1618 

<150>JP 02/347801 
<151> 2002-11-29 

<150>JP 03/147035 
<151> 2003-05-23 

<160> 2 

<170> Patentln Ver. 2.1 



<210> 1 

<211> 226 

<212> PRT 

<213> Homo Sapiens 

<220> 

<221> sig_peptide 
<222> (1)— (IS) 
<223> casein 

<400> 1 

Met Lys Val Leu He Leu Ala Cys Leu Val Ala Leu Ala Leu Ala Arg 
15 10 15 

Glu Thr lie Glu Ser Leu Ser Ser Ser Glu Glu Ser He Thr Glu Tyr 
20 25 30 



Lys Gin Lys Val Glu Lys Val Lys His Glu Asp Gin Gin Gin Gly Glu 
35 40 - 45 
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Asp Glu His Gin Asp Lys lie Tyr Pro Ser Phe Gin Pro Gin Pro Leu 
50 55 60 

He Tyr Pro Phe Val Glu Pro lie Pro Tyr Gly Phe Leu Pro Gin Asn 
65 70 75 80 

lie Leu Pro Leu Ala Gin Pro Ala Val Val Leu Pro Val Pro Gin Pro 
85 90 95 

Glu He Met Glu Val Pro Lys Ala Lys Asp Thr Val Tyr Thr Lys Gly 
100 105 110 

Arg Val Met Pro Val Leu Lys Ser Pro Thr He Pro Phe Phe Asp Pro 
115 120 125 

Gin He Pro Lys Leu Thr Asp Leu Glu Asn Leu His Leu Pro Leu Pro 
130 135 140 

Leu Leu Gin Pro Leu Met Gin Gin Val Pro Gin Pro He Pro Gin Thr 
145 150 155 160 

Leu Ala Leu Pro Pro Gin Pro Leu Trp Ser Val Pro Gin Pro Lys Val 
165 170 175 

Leu Pro He Pro Gin Gin Val Val Pro Tyr Pro Gin Arg Ala Val Pro 
180 185 190 

Val Gin Ala Leu Leu Leu Asn Gin Glu Leu Leu Leu Asn Pro Thr His 
195 200 205 

Gin He Tyr Pro Val Thr Gin Pro Leu Ala Pro Val His Asn Pro He 
210 215 220 

Ser Val 
225 



<210> 2 
<211> 224 



WO 2004/050118 



PCT/JP2003/014263 



3/4 

<212> PRT 
<213> Bos taurus 

<220> 

<221> sig_peptide 
<222> (1)— (15) 
<223> casein 

<400> 2 

Met Lys Val Leu lie Leu Ala Cys Leu Val Ala Leu Ala Leu Ala Arg 
15 10 15 

Glu Leu Glu Glu Leu Asn Val Pro Gly Glu He Val Glu Ser Leu Ser 
20 25 30 

Ser Ser Glu Glu Ser lie Thr Arg lie Asn Lys Lys lie Glu Lys Phe 
35 40 45 

Gin Ser Glu Glu Gin Gin Gin Thr Glu Asp Glu Leu Gin Asp Lys He 
50 55 60 

His Pro Phe Ala Gin Thr Gin Ser Leu Val Tyr Pro Phe Pro Gly Pro 
65 70 75 80 

He Pro Asn Ser Leu Pro Gin Asn He Pro Pro Leu Thr Gin Thr Pro 
85 90 95 

Val Val Val Pro Pro Phe Leu Gin Pro Glu Val Met Gly Val Ser Lys 
100 105 110 

Val Lys Glu Ala Met Ala Pro Lys His Lys Glu Met Pro Phe Pro Lys 
115 120 125 

Tyr Pro Val Glu Pro Phe Thr Glu Ser Gin Ser Leu Thr Leu Thr Asp 
130 135 140 



Val Glu Asn Leu His Leu Pro Leu Pro Leu Leu Gin Ser Trp Met His 
145 150 155 160 
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Gin Pro His Gin Pro Leu Pro Pro Thr Val Met Phe Pro Pro Gin Ser 
165 170 175 

Val Leu Ser Leu Ser Gin Ser Lys Val Leu Pro Val Pro Gin Lys Ala 
180 185 190 

Val Pro Tyr Pro Gin Arg Asp Met Pro He Gin Ala Phe Leu Leu Tyr 
195 200 205 

Gin Glu Pro Val Leu Gly Pro Val Arg Gly Pro Phe Pro He He Val 
210 215 220 
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